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(54) CUTTING TOOL MADE OF SURFACE COATED CEMENTED CARBIDE ALLOY WITH 
HARD COATING LAYER HAVING EXCELLENT ANTICHIPPING PROPERTY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cutting edge without generating any chipping (micro 
defect) while performing an excellent cutting performance in a long period even in the case for 
applying the high speed cutting and the high heavy cutting such as high feed and deep cut steel 
or cast iron. 

SOLUTION: This tool is composed by evaporating chemically or physically a hard quality 
covered layer by one sort or two or more sorts of hard quality covered layers including an 
AI203 layer, such as a Ti compound layer consisting of TiO layer, TiN layer, TiCN layer, Ti02 
layer, TiCO layer, TiNO layer, and TiCNO layer, and an AI203 layer, at an average layer 
thickness of 8 to 25 jum. In this case, the AI203 layer to compose the hard quality covered 
layer is composed of the AI203 layers having different crystal compositions, at the upper side 
and the lower side (base body side). That is, the above upper side is composed of an AI203 
layer having a parallel aggregate formation of a longitudinal growth of columnar single 
polyhedron crystal uniforming the section form and section size in the longitudinal direction 
neighboring each other, while the above lower side is composed of an AI203 layer having a 
parallel aggregate formation of a longitudiral growth of columnar various polyhedron crystal 
having a large difference in the section form and the section size in the longitudinal direction 
neighboring each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hard enveloping layer which contains an aluminum-oxide layer on the front face of 
a tungsten carbide radical cemented carbide base is set by 8-25-micrometer average thickness 
to chemical vacuum deposition and/or the cutting tool made from surface coating cemented 
carbide which comes to carry out a physical vapor deposition. It has the crystalline structure 
which is different in the top section and the bottom section (base side) in the aluminum-oxide 
layer which constitutes said hard enveloping layer. The juxtaposition texture of the pillar-shaped 
simplification polyhedron crystal of the longwise growth for which the cross-section 
configuration and cross-section dimension of the die-length direction between contiguity 
equated the above-mentioned top section, The cutting tool made from surface coating cemented 
carbide which has the chipping-proof nature excellent in the hard enveloping layer characterized 
by constituting the above-mentioned bottom section from an aluminum oxide layer made into the 
juxtaposition texture of the pillar-shaped diversification polyhedron crystal of the longwise 
growth which has big difference in the cross-section configuration and Cross-section dimension 
of the die-length direction between contiguity. 

[Claim 2] The cutting tool made from surface coating cemented carbide characterized by 
providing the following One sort in Ti compound layer which becomes the front face of a 
tungsten carbide radical cemented carbide base from the carbide layer, the nitride layer, the 
carbon nitride layer, the oxide layer, the carbonic acid ghost layer, nitric oxide layer, and charcoal 
nitric oxide layer of Ti, or two sorts or more The hard enveloping layer which consisted of 
aluminum-oxide layers is set by 8-25-micrometer average thickness to chemical vacuum 
deposition and/or the cutting tool made from surface coating cemented carbide which comes to 
carry out a physical vapor deposition. It has the crystalline structure which is different in the top 
section and the bottom section (base side) in the aluminum-oxide layer which constitutes said 
hard enveloping layer. The juxtaposition texture of the pillar-shaped simplification polyhedron 
crystal of the longwise growth for which the cross-section configuration and cross-section 
dimension of the die-length direction between contiguity equated the above-mentioned top 
section, Chipping-proof nature excellent in the hard enveloping layer characterized by 
constituting the above-mentioned bottom section from an aluminum oxide layer made into the 
juxtaposition texture of the pillar-shaped diversification polyhedron crystal of the longwise 
growth which has big difference in the cross-section configuration and cross-section dimension 
of the die-length direction between contiguity 

[Claim 3] By the X diffraction using Cukappa alpha rays over each front face of the top section 
of the above-mentioned aluminum-oxide layer, and the bottom section as a line source The peak 
height in the angle .of diffraction (2theta) which are 31.1 degrees in which the peak of an 
aluminum oxide appears, and 37.7 degrees The cutting tool made from surface coating cemented 
carbide given in above-mentioned claims 1 or 2 characterized by the peak height which appears 
in the angle of diffraction of 31.1 degrees as compared with the peak height which appears in the 
angle of diffraction of 37.7 degrees being relatively higher, and the difference of elevation of the 
peak height being large. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Also when this invention had the chipping-proof nature excellent in the 
hard enveloping layer, therefore it is steel, the high speed cutting of cast iron, and a high speed 
and it is used on severe conditions, such as deep cuts of high delivery, high infeed, etc., there is 
no generating of a chipping (minute chip) in a cutting edge, and it relates to the cutting tool made 
from surface coating cemented carbide (henceforth a coated carbide tool) which demonstrates 
the cutting-ability ability which continued and was excellent in the long period of time. 
[0002] 

[Description of the Prior Art] Generally conventionally on the front face of a tungsten carbide 
radical cemented carbide base (henceforth a superhard base) The hard enveloping layer 
containing an aluminum-oxide (aluminum 203 shows hereafter) layer, For example, the carbide 
(TiC shows hereafter) layer of Ti, a nitride (similarly TiN shows hereafter) layer, A carbon nitride 
(TiCN shows hereafter) layer, an oxide (Ti02 shows hereafter) layer, One sort in a carbonation 
object (TiCO shows hereafter) layer, a nitric oxide (TiNO shows hereafter) layer, and Ti 
compound layer that consists of a charcoal nitric oxide (TiCNO shows hereafter) layer, or two 
sorts or more, aluminum 203 Chemical vacuum deposition and/or the coated carbide tool which 
comes to carry out a physical vapor deposition are known for 1 0-25-micrometer average 
thickness in the hard enveloping layer which consisted of layers, and it is also known that this 
coated carbide tool is used for continuation cutting and intermittence cutting of steel, cast iron, 
etc. Moreover, aluminum 203 which constitutes the above-mentioned hard enveloping layer It is 
also known that a layer has the granular crystalline structure and it is the above aluminum 203 
further. By the X diffraction using Cukappa alpha rays over the front face of a layer as a line 
source It is aluminum 203 so that it may be illustrated by the X diffraction pattern of drawing 6 . 
The peak height in the angle of diffraction (2theta) of 31.1 degrees (A display in drawing) and 
37.7 degrees (B display in drawing) in which a peak appears As compared with the peak height 
which appears in the angle of diffraction whose direction of the peak height which appears in the 
angle of diffraction of 37.7 degrees is 31.1 degrees, although it is relatively high, it is also known 
that the difference of elevation of the peak height shows a small X diffraction pattern. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, although high-performance-izing 
and the high increase in power of cutting equipment in recent years are remarkable, and the 
demand to laborsaving is also strong and cutting is in the inclination of deep-cutsHzing of high 
delivery, high infeed, etc. in connection with this at a high speed list It is especially aluminum 
203 among the hard enveloping layers which constitute this in the above-mentioned 
conventional coated carbide tool. Although a layer is excellent in oxidation resistance and 
thermal stability and it has a high degree of hardness further The present condition is that are 
because reinforcement is relatively weak low, for example, are easy to generate a chipping in a 
cutting edge as compared with Ti compound layer which are other configuration layers in cutting 
on severe conditions, such as steel, high speed cutting of cast iron, and high-speed quantity 
delivery cutting, and this results in a use life comparatively for a short time owing to. 
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[0004] 

[Means for Solving the Problem] Then, this invention person etc. is aluminum 203 which 
constitutes the hard enveloping layer of a coated carbide tool from the above viewpoints. Its 
attention is paid to a layer, aluminum 203 which generally has the granular crystalline structure 
which constitutes the hard enveloping layer of the above-mentioned conventional coated carbide 
tool as a result of inquiring in order to aim at reinforcement of this, and improvement in 
toughness Layer It is (a) reactant gas presentation capacity %. ( — hereafter granular — it is 
called aluminum2 03 layer — ) — AICI3 : 1 - 20%, and C02 : 0.5 - 30%, and the need — 
responding — HCI: — 1 - 20%. and/or H2 S:0.05-5%, and H2 : Although it remains and is formed 
on condition that (b) reaction temperature:950-1050 degree C and (c) reaction pressure:30 - 
200torr** 
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TECHNICAL FIELD 

[Field of the Invention] Also when this invention had the chipping-proof nature excellent in the 
hard enveloping layer, therefore it is steel, the high speed cutting of cast iron, and a high speed 
and it is used on severe conditions, such as deep cuts of high delivery, high infeed, etc., there is 
no generating of a chipping (minute chip) in a cutting edge, and it relates to the cutting tool made 
from surface coating cemented carbide (henceforth a coated carbide tool) which demonstrates 
the cutting-ability ability which continued and was excellent in the long period of time. 
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PRIOR ART 



[Description of the Prior Art] Generally conventionally on the front face of a tungsten carbide 
radical cemented carbide base (henceforth a superhard base) The hard enveloping layer 
containing an aluminum-oxide (aluminum 203 shows hereafter) layer, For example, the carbide 
(TiC shows hereafter) layer of Ti, a nitride (similarly TiN shows hereafter) layer, A carbon nitride 
(TiCN shows hereafter) layer, an oxide (Ti02 shows hereafter) layer, One sort in a carbonation 
object (TiCO shows hereafter) layer, a nitric oxide (TiNO shows hereafter) layer, and Ti 
compound layer that consists of a charcoal nitric oxide (TiCNO shows hereafter) layer, or two 
sorts or more, aluminum 203 Chemical vacuum deposition and/or the coated carbide tool which 
comes to carry out a physical vapor deposition are known for 1 0-25-micrometer average 
thickness in the hard enveloping layer which consisted of layers, and it is also known that this 
coated carbide tool is used for continuation cutting and intermittence cutting of steel, cast iron, 
etc. Moreover, aluminum 203 which constitutes the above-mentioned hard enveloping layer It is 
also known that a layer has the granular crystalline structure and it is the above aluminum 203 
further. By the X diffraction using Cukappa alpha rays over the front face of a layer as a line 
source It is aluminum 203 so that it may be illustrated by the X diffraction pattern of drawing 6 . 
The peak height in the angle of diffraction (2theta) of 31.1 degrees (A display in drawing) and 
37.7 degrees (B display in drawing) in which a peak appears As compared with the peak height 
which appears in the angle of diffraction whose direction of the peak height which appears in the 
angle of diffraction of 37.7 degrees is 31.1 degrees, although it is relatively high, it is also known 
that the difference of elevation of the peak height shows a small X diffraction pattern. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] aluminum 203 in the hard enveloping layer from the result shown in 
Tables 3-5 The top section of a layer is the longwise simplification aluminum 203. It is a layer, 
The bottom section is the longwise diversification aluminum 203. this invention coated carbide 
tools 1-12 which consisted of layers This whole is granular aluminum 203. It compares with 
coated carbide tools 1-12 conventionally which consisted of layers, and is said longwise 
simplification aluminum 203. A layer and longwise diversification aluminum 203 In a coexistence 
operation of a layer Said granular aluminum 203 From coming to have very high reinforcement 
and toughness as compared with a layer As opposed to continuing and demonstrating the 
cutting-ability ability which high-speed. quantity delivery cutting of the cast iron used as severe 
cutting conditions and steel does not have generating of a chipping in a cutting edge, either, and 
excelled [ cutting edge ] in it at a long period of time It sets to coated carbide tools 1-12 
conventionally, and is granular aluminum 203. Owing to a layer, generating of a chipping is not 
avoided by the cutting edge but it is clear to it all to result in a use life comparatively for a short 
time owing to this. As mentioned above, the coated carbide tool of this invention is aluminum 
203 of the hard enveloping layers which constitute this. It is the longwise simplification aluminum 
203 about a layer. The top section of a layer, and longwise diversification aluminum 203 It 
constitutes from the bottom section of a layer. It is made [ therefore ] to have the outstanding 
chipping-proof nature. Not to mention continuation cutting on the usual conditions and 
intermittence cutting of steel, cast iron, etc. Also when it uses for cutting on severe conditions, 
such as high speed cutting, and high-speed quantity delivery, high-speed quantity infeed cutting, 
there is no generating of a chipping in a cutting edge, the cutting-ability ability which continued 
and was excellent in the long period of time is demonstrated, arid it can fully respond to high- 
performance-izing and the high increase in power of cutting equipment, and contributes also to 
laborsaving. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] On the other hand, although high-performance-izing 
and the high increase in power of cutting equipment in recent years are remarkable, and the 
demand to laborsaving is also strong and cutting is in the inclination of deep-cuts-izing of high 
delivery, high infeed, etc. in connection with this at a high speed list It is especially aluminum 
203 among the hard enveloping layers which constitute this in the above-mentioned 
conventional coated carbide tool. Although a layer is excellent in oxidation resistance and 
thermal stability and it has a high degree of hardness further The present condition is that are 
because reinforcement is relatively weak low, for example, are easy to generate a chipping in a 
cutting edge as compared with Ti compound layer which are other configuration layers in cutting 
on severe conditions, such as steel, high speed cutting of cast iron, and high-speed quantity 
delivery cutting, and this results in a use life comparatively for a short time owing to. 
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MEANS 



[Means for Solving the Problem] Then, this invention person etc. is aluminum 203 which 
constitutes the hard enveloping layer of a coated carbide tool from the above viewpoints. Its 
attention is paid to a layer, aluminum 203 which generally has the granular crystalline structure 
which constitutes the hard enveloping layer of the above-mentioned conventional coated carbide 
tool as a result of inquiring in order to aim at reinforcement of this, and improvement in 
toughness Layer It is (a) reactant gas presentation capacity %. ( — hereafter grianular — it is 
called aluminum2 03 layer — ) — AICI3 : 1 - 20%, and C02 : 0.5 - 30%, and the need — 
responding — HCI: — 1 - 20% and/or H2 S:0.05-5%, and H2 : Although it remains and is formed 
on condition that (b) reaction temperature:950-1050 degree C and (c) reaction pressure:30 - 
200torr** (A) aluminum 203 It faces forming a layer. The conditions at the time of (1) reaction 
initiation by (a) reactant gas presentation capacity % AICI3 : 1 - 20%, and C02 : 0.5 - 2%, and H2 : 
remaining — (b) reaction temperature:900-950 degree C and (c) reaction pressure:30 - 200torr - 
- carrying out — (2) — subsequently Without changing, reaction pressure introduces H2 S as 
reactant gas, and is C02. Predetermined-time-apply, it is made to increase, a temperature up is 
carried out to the following temperature, and it is (a) reactant gas presentation capacity %. 
AICI3 :.1 - 20%, C02 : 10 - 30%, H2 S:0.1-2%, H2 : The remainder, (c) reaction pressure: It is 
aluminum 203 at the conditions set to 30 - 200torr. If a layer is formed, [ (b) reaction 
temperature:950 - ] [ 1000 degrees C and ] So that the organization photograph by the scanning 
electron microscope of the lengthwise direction fracture surface of drawing 1 and the surface 
organization photograph of drawing 2 similarly according to a scanning electron microscope may 
see "The juxtaposition texture of the pillar-shaped diversification polyhedron crystal of the 
longwise growth which has big difference in the cross-section configuration and cross-section 
dimension of the die-length direction between contiguity" 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an organization photograph (scale factor: 4000 times) by the scanning electron 
microscope of the lengthwise direction fracture surface of this invention coated carbide tool 8. 
[Drawing 2] aluminum 203 which constitutes the hard enveloping layer of this invention coated 
carbide tool 8 Longwise diversification aluminum 203 in a layer It is a surface organization 
photograph (scale factor: 5000 times) by the scanning electron microscope of a layer. 
[Drawing 3] aluminum 203 which constitutes the hard enveloping layer of this invention coated 
carbide tool 8 Longwise simplification aluminum 203 in a layer It is a surface organization 
photograph (scale factor: 5000 times) by the scanning electron microscope of a layer. 
[Drawing 4] aluminum 203 which constitutes the hard enveloping layer of this invention coated 
carbide tool 8 Longwise diversification aluminum 203 in a layer It is drawing showing the X 
diffraction pattern of a layer. 

[Drawing 5] aluminum 203 which constitutes the hard enveloping layer of this invention coated 
carbide tool 8 Longwise simplification aluminum 203 in a layer It is drawing showing the X 
diffraction pattern of a layer. 

[Drawing 6] Granular aluminum 203 which constitutes the hard enveloping layer of a coated 
carbide tool 8 conventionally It is drawing showing the X diffraction pattern of a layer. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 




[Drawing, _6] 
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